ABSTRACT: In this paper we present how Geomedia Professional software is used to analyze the influence of urban transport noise in a densely populated area. This software, used in the educational process, allows for concrete measures in real time and long time, to reduce the harmful influence of noise on human factor. Noise maps presented are the result of measurements at the centre of Sibiu at various times of day, several days of the week. One of the objectives of this paper is to present a solution for the protection of citizens who live in an area with heavy traffic. Another objective of this paper is to present the advantages of using GIS products in the study of road transport.
INTRODUCTION
In the current conditions of the company, the man lives in a continuous sound environment. On the street, at work, at home, he is accompanied at all times by a motorcade of noise and vibration from the most different intensity and affecting more or less aggressive about comfort and even health. He is forced to move frequently and wishes to do so as soon as possible. As a result, the cities roadways moving strings endless cars, trucks, motorcycles, buses, trams, thus illustrating suggestively the pace at which the pulsating life of the city. All these means of transport, the constitute, one of the most important sources of pollution limits. Noise pollution was always a problem, but today has become a major problem. Although there are several sources of noise that industry, trains, aircraft, motor vehicles, this paper will focus on road traffic noise. Due to the damage caused to the environment, transport policy of the European policies is one of the most affected by environmental measures, even in the present, extensive studies are conducted, derived from the increased attention that the makers of the European Union attaches to the medium-transport relationship. Recent studies have shown that more than 20% of the world's population live in unacceptable conditions and a sound level which is over 60% of the population of Europe is exposed to worrying levels of noise during the day [1] , and over 30% during the night [2] . In Romania this percentage is lower due to lower intensities at night and the fact that a large percentage of the population (45%) lives in rural areas where traffic is very low [3] . It is proved that the road traffic noise has a contribution of approximately 80% of all urban noise under present circumstances, becoming an important issue due to land-use planning adapted from the past. The Sibiu city is located near the top of the polluted cities in Romania-proofed. Until next year the city will be a strategic noise map [4] . Noise in the city often exceeds the threshold of 55 decibels, which is the maximum extent permitted by the European Union. Blocks and houses with exit from the major avenues and apartments located on the lower floors are the most exposed. Until the mid of next year, 25 cities in Romania will have to submit to the European maps of noise, the noise level. A detailed study lasts 12 months and includes residential areas, central areas, traffic, road traffic nodes.
ROAD TRAFFIC NOISE
The finer human ear can hear the sound of 20 µPa which would mean a pressure of less than 5 • 10 9 than normal atmospheric pressure. Variation 20 µPa is so small that variations in ear eardrum will be less than the diameter of the molecules. In view of this, at the top of the ladder we will have to deal with huge numbers are difficult to use and therefore use another scale, that of decibel (dB). In other words, the value 20 µPa will correspond to the value of 0 dB, when a man cannot normally hears nothing, representing the threshold of hearing, and the value of 130 dB is the threshold for pain. Also, the human ear responds logarithmically increasing sound pressure. This means that whenever you multiply the sound pressure (µPa) 10 times, add 20 dB level measured. Thus, at 200 µPa correspond to 20 dB at 2000 µPa correspond to 40 dB, and so on [5] .
In other words we can say that the noise levels not adding up arithmetic, but logarithmic. According to the decibel scale, the result Assembly identical two-level of noise is not a double level of noise, but the noise level increased by 3 dB. Variations in the pressure of air or noise are measured using the microphone. It is built in different variants including remember the one with the ceramic capacitor and dynamically. You create the impression that it is relatively simple to build an electronic device whose sensitivity varies with frequency in the same way as the human ear. Electronic appliances which possess this property uses four characteristic curves, internationally, the weighting curves called A, B, C and D (figure 1). Noise pollution is part of the General pollution of the environment along with the pollution of air, water and other forms of pollution. Under the sound, the noise pollution caused by road vehicles in motion, or parking is the most important factor with noise from other means of transport.
Analysis of factors generating noise from motor vehicles
Below you will analyse each component in turn generating noise from motor vehicles. In the figure 2 are listed the main elements that emit sounds if one car in operation, at runtime. 
Noise from engine
The main sources of noise emissions from passenger cars are systems of inlet and outlet, and the areas of the cylinder block, cylinder heads and lids distribution. Noises occur as a result of periodic variations in the main load of the engine mechanisms, because of periodic variations of pressure variation of gas in cylinders, and couples forces of inertia to the sliding, and as a result of oscillating processes in systems of inlet and outlet. A characteristic of automobile engine operation is to change in the arrangements, which increases the intensity of the noise [12] .
Noise emitted by the engine is also influenced by factors of operating such as: dosage mixing, fuel quality, load and engine speed that influence the processes of motor and hence the forces which take birth in the mechanisms of the engine. In this category may be involved and vary according to factors of ignition advance illiterate or injection advance [9] .
Noise intake system
In the intake system noises occur as a result of pulses current of air. The column of air in the intake system consists of oscillations and forced oscillations. The fundamental frequency component of the oscillations forced is equal to the number of inlets on the second. If you do not take into account the exhaust noise, noise dominates the overall intake of the motor. Increase the sound power level of the engine because of the noise in the intake system, is 8-10 dB. In each case, this increase may be determined by experiment, by turning the ignition engine by means of an electric motor with the intake system open and closed.
Components of high frequencies in the spectrum noise of motors are given by:
Where k = 1, 2, 3 ... 
Noise from the tires
Airborne noise from the interaction between Tyre and road remained a problem, if we take into account the fact that over the years have been reduced significantly the noise caused by motors, exhaust systems and transmissions.
It grows at a rate of circulation of more than 50 km/h for light vehicles and more than 80 km/h for heavy vehicles. Tyre noise stands out clearly against the background of the other vehicle noises. The solution currently existing practice for reducing the noise of the rolling stock is completed by on the characteristics of the tyres, or by restriction of speed on the roads in towns and villages.
Tyres with absolutely smooth, protective noise levels are lowest. You have approximately the same level and tyres with four channels on the periphery of the protective layer straight.
Tyres that produce high levels of noise are those on which the skid coating consists of a combination of transverse circular indentations and channels, as well as those of type "off-road" ground no direction, with adhesion.
Between the various types of tyres used there can be a difference of up to 10 dB. Noise generated by tyres in contact with the ring road is influenced by properties of the Beltway but also on the characteristics of the tyres. Stiffness of rubber is the main characteristic of pneumatic. As it is higher, the tyres are noisier. Rotational speed of the wheel tyres is the main functional parameter: rolling noise increases with increasing speed.
Figure 3.
Graphic representation of the noise emission from the engine group and brake system running, increased speed of a car
Factors of influence on the level of noise in road traffic
The motor vehicle is a source of noise pollution. The intensity and spectrum of the sound of noise depends on a number of factors involving first the existence of the vehicle. Sound level of motor vehicle traffic is influenced by:
• traffic conditions owed factors;
• infrastructure of circulation factors owed;
• factors owed to weather conditions;
• human-factors owed interaction-road motor vehicle.
Sound pollution emissions of motor vehicles and are influenced by factors related to road infrastructure, as well as profiles of the streets of the composition of the surface of the road [7] . Among those listed, the noisiest area is the rough texture paving stones, noise caused by large spaces between just rocks. At the opposite pole of the noise generated is porous asphalt. In the project [10] , is due to the adjustments area of the road in terms of noise, indicating a possible difference of up to 15 dB (A) under conditions of different road surfaces, recording for the same vehicle and same speed. The surface of the carriageway influences much noise at runtime but porous asphalt and road surfaces that may affect and noise due to ' drive ' group.
Noise can be influenced by the characteristics and condition of the road, a road in ramp and with many tight curves and fluctuations in the level of intensity gradients can increase noise. This is possible just adjusting speed of movement to the requirements of the road, by changing the frequency of the steps, through frequent and fast acceleration and deceleration [8] .
Figure 4. Types of roads in cities
In urban areas, streets are classified in relation to traffic intensity and have their functions (Peeters B., Gijsjan van Blokland, 2007). The street is the element which is part of the urban architecture, used for the carriage of goods and persons by means of vehicles and for pedestrians.
In terms of characteristics, the streets are classified as follows:
1. Main-Street with 6 lanes, design speed of 60 km/h, width -3, 5 m, the length of the sections of relatively large intersections, taking over major flows, urban area and transit traffic; 2. roads link -Street with four lanes, the design speed of 50 km/h, width bandwidth de3, 5 m, major movement, and ensures the link between the areas of concern of the locality; 3. collection-Roads with 2 lanes Street, design speed of 40-50 km/h, width -3 or 3 m, taken traffic flows in the functional areas and major roads to drive them; 4. local roads -single-tape Street, design speed of 20-45 km/h, width -3 or 3 m, ensure the access in areas with low traffic Evaluation of road traffic noise for streets with different structures are adapted to the European legislation in this area, but is based on the Romanian standardization, will present some points. Propagation of noise in an urban space and architecture reflect the street in terms of section transversal of the street, a section that includes elements that could constitute evidence of reflecting sounds (most are could be found buildings).
Thus, the road to category I and II, in accordance with STATE STANDARD 10144-1/1980, are grouped in three variants of roads:
1. Road with free structure -is that type of road that has no buildings or other reflective elements on either side, and if they exist, their heights do not exceed 0 72 in the opening of the road; on this type of road noise propagates mostly free. 2. Road in the section "L"-is that type of road that has one of its sides fronts of buildings or other reflective elements; such roads, for a period of a part of it, in addition to the direct noise component that propagates from the source to the point of acceptance, and the reflection on the sides of buildings, resulting in an increased amount of noise at a point in the section (figure 4). Further research undertaken aims at providing solutions for the reduction of the pollutant in the urban areas ringing the city of Sibiu. It is used for evaluating spatial analysis using GEOMEDIA software. It offers support for the adoption of decisions by local or regional authorities of measures which lead to the reduction of noise pollution in urban agglomerations, pollution coming from the road surface. Among the objectives measurable that result from the carrying out of such works may refer to:
• analysis of noise from an area of intense circulate Sibiu; • the application of techniques and methods of measurement for road traffic noise in that area; • collection, introduction, storage and analysis of data related to road noise; • the use of a computer system as the medium of instruction in the sound of the pollutant; • development of a noise maps for the area selected Strategic noise maps shall be made for specified areas. The starting point for achieving large-scale, noise is a digitized model of these zones, which must contain all the obstacles (any kind) of the sound source (emission) and emission which may affect the propagation of noise (sound).
Colour code for the representation of the noise on the map of level curves: Lzsn-(Lday-evening-night) is harmonised with EU noise indicator for the degree of stress caused by noise over a period of 24 hours, which is expressing the relationship:
In which:
• Associated discomfort of Lday during the day (between 7 and 19) • Associated discomfort of Levening in the evenings (between 19-23) • Associated discomfort of Lnight -night (between 23-7) [3] An assessment parameter (indicator) the noise level is equivalent to 24 hours, LAeq. Evaluation indicator Lzsn is also an equivalent noise level for 24 hours but with a weight of + 5 dB during the Evening and + 10 dB for the night period For maps of road traffic noise is in need of retrieving data from the field. These data are varied and complex, they concern: the type, medium-speed flow of road traffic regulations, road traffic, component infrastructure characteristics, meteorological conditions, the heights and the number of buildings, etc. Modelling of noise may not be an accurate copy of the actual surface mapped. Certain approximations must be made in relation to the ground, the shapes of buildings, the building of the road, etc. If the line-are too rough noise modelling accuracy and hence the strategic noise maps will be of low quality. If a copy is performed as faithful to the actual surface mapped, this process will take a lot of calculating methods on an interim basis and are not detailed enough to qualify for the high precision of digitized pattern.
In order to achieve a sound using GIS maps are required:
1. GIS Map, photos, or a map of cadastral sphere; 2. computational Modelling in the specialized data on urban area. This is accomplished on the basis of the map (it's the height of the buildings, and knowledge); 3. information on road traffic (vehicles per hour, the categories of vehicles, average speed, distribution per 24 hours for 3 time slots); 4. calculation of the distribution of noise in urban area using the program mentioned. So far the map can be achieved only on the basis of power on the computer. The result of the power plant, processing of data obtained as a result, but one theory, such as acoustic measurements must be validated by specific; 5. Validation outcome is achieved by determining the noise level in a number of positions, followed by automatic or manual update of the map, in order to get the plenitude of simulation data and real ones. The number of measurements in traffic is greater than, the end result is closer to the exact [3] .
That's why it is, furthermore, a city unbearable for sensitive ears. Due to road traffic noise exceeding, 90 per cent of cases, the limits allowed by law. The final report of the Environmental Protection Agency Sibiu, drafted in 2006, shows that cause road traffic, in 90 per cent of cases up of legal limits for permissible noise levels. Environmental inspectors have conducted measurements in new intersections in the city. Sibiu city dwellers that live in the area have to withstand everyday dust and infernal noise caused by extremely heavy traffic, on the perimeter.
The law stipulates that the permissible sound level on the streets of contact shall not exceed 70 decibels, squares do not exceed 65 decibels, and the lines shall not exceed 85 decibels.
The area of research is represented in the figure 12 in relation to a map of the city, she is framed in a border that marks the position, and with the same colour colourful arteries can delimit the edges of the area studied. To ensure that the results of this work to be conclusive, I chose an area in the central part of the city of Sibiu, the area in which road traffic is especially heavy during peak hours.
Traffic noise was measured by means of sound-level meter portable 2100 Quest Technologies in each of the eight points of observation. In each point of measurement, the time interval allocated measurements was 10 minutes, during which it has been observed evolution in real time the level of noise in the area, and has established an average noise level equivalent (LAech), a maximum (LAmax) and a minimum (LAmin). Traffic noise level varies within 24 hours, with the maximum in hours with some heavy traffic.
To record the volume of traffic, it turned to the manual method of collection of data by a team of observers made up of four human operators. In this process was basically a count up feature of motor vehicles to pass through a section of the road. The vehicles were classified in two categories depending on the weight: < 3 t and vehicles > 3 t. Action registration traffic volume has been prepared in an organised and observers were trained with the method of data collection proposed [7] .
Spatial analysis of noise pollution factor using Geomedia Professional software
GeoMedia Professional is one of the most powerful GIS software [11] used for the analysis of spatial data. He has an advanced system of analysis, filtering and query data. These analyses and queries presents the advantage of this graphic information requested. Thus, on the map you can view the answers of queries and the answers of analyses applied to the model created. There are an unlimited number of such queries and analyses, and below are just a few, will present be more representative for the selected theme.
GIS Software allows getting summary data on the target model. So in Figure 18 is represented as a map that outlines the sectors of road on which they were measured noise level values that exceed the maximum level, that is over 70 dB, for the day, evening and night. These sectors are marked with different shades of blue, to make the difference between the three intervals in which the measurements were made.
In Figure 6 , it was determined that the sector presents the noise intensity. Thus, the sector has been tainted with black. The average noise level observed here over the course of 10 minutes has been in around 81 dB. This is due to the high value and because of the opening of the road is very small for a road with 4 lanes of traffic regulations, the terms of a structure in the shape of "U" of the section sector. Although the movement speeds are lower during the day, for this sector you can see high values of the noise caused by road traffic, this is favoured by the location of the buildings, and that there are no spaces between them for the absorption of sound waves. So here is what creates the effect of the aisle, that intensify the noise and has the damaging effects on the residents and pedestrians.
Figure 6. The way most noise
As a result of the investigations carried out and to measurement I could determine, using Geomedia software, sector affecting the health of residents and feature pedestrian. A solution proposed could be making a tunnel for capturing the sound of the pollutant for the artery most affected by road traffic noise. In the area of study, the most affected portion of the road is the Andrei Saguna Street, to which reference was made in the paper here by signing up for the most levels of noise inlate. This is due mainly to high traffic volumes, as well as the small opening of the road and fronts of buildings that have different heights. Another aspect contributing to the increase of noise on this section is due to the fact that there are no spaces between buildings to promote sound propagation. So this solution might look like in the picture below (figure 7). This solution consists in the construction of a tunnel, made of boards-absorbent coverings made of acrylic glass. It can be set to pedestrian sidewalks, leaving place. This solution would greatly reduce the noise on the street, but the costs would be quite large, but investment is required. There are, however, and cheaper solutions such as those relating to limitation of speed, making the green light to heavy vehicles, restricting certain times, winning in the latter case a reduction of 6 DB(A), which is not negligible.
The use of a GIS software allows getting information on a certain overall geographic area. The area studied is a map that may get to express themselves through various shades of colour intensity noise based on the distance from the trunk road signs. For the intense circulation area which is the subject of these works were developed, 4 maps noise indicators Lzi, Lseara, Lden and Lnight., final product can be viewed both 2D and 3D for each of the indicators mention ( figure 8 ). These maximum values were obtained in the first sector (segment A), and pointed to graphs made from to measurement of land. These measurements have been carried out to check the framing of data collected, but also to validate acoustic modelling results. After compiling the noise map they can be validated, we compare the results generated by the software, with levels of noise measurements makes in traffic.
CONCLUSIONS
This paper approaches the issues relating to the noise generated by road traffic, methods and ways of measuring and reducing its intensity. As a result of research carried out for the preparation of this paper, and consulting with specialized bibliographic I come to the conclusion that in this there is a growing awareness of the harmful effect of noise on human health. This leads to a serious approach to the phenomenon of sound pollution produced by surface transport. In the side's acoustics, traffic there was a tendency to move from standardized, objective measurements based on noise indicators, measurements that are based on assessment of the population of the area bother investigated study. It should be mentioned that currently, in our country there is not an advanced system of real-time monitoring of rail-road circulation pathways.
Noise map made using GIS software is a tool for evaluating how accurately the situation in the field of pollution by noises. It is the tool through which you can take the necessary decisions to reduce the risks to which it is put to the population by subjecting the noise thresholds which exceed the limits deemed normal. On the basis of noise map for the area is researched elaborated conclude that in certain segments are exceeds the permitted. This has an effect as possible harmful to the population that lives in the area. Based on these results obtained, appeared the need for measures to reduce noise. There are several solutions such as:
• Re-routing of traffic to yield a uniform distribution of the emission of noise, setting meanings unique synchronization between traffic lights for establishing green wave, speed restrictions; • the total prohibition of movement of certain categories of vehicles in the heavily polluted acoustic time slots; • the ban on movement of certain categories of vehicles on certain arteries; • getting traffic from or in specified areas by ground and underground passages; • the location of the local boards absorbent coverings and/or green areas.
The solution you propose this work: a tunnel of panelsabsorbent coverings made of acrylic glass is feasible ( figure 7 ). It's effect would be beneficial to the population that lives in the area where it was recorded the highest level of noise. This proposal is justified in terms of the economic development of such a tunnel involve lower costs, than producing a underground tunnel. Realization of noise map of road traffic in urban environment, is an important utility for future development planning. As a result of research carried out for the preparation of this paper, I think making the noise map population urban is a very important thing.
